INTRODUCTION {#sec1-1}
============

Oncocytic cells of the thyroid, also known as Hürthle cells, Askanazy cells, or Oxyphilic cells, are derived from follicular cells and are microscopically characterized by abundant eosinophilic, granular cytoplasm, distinct cell borders, and large hyperchromatic nuclei with prominent nucleoli.\[[@ref1]\] Thyroid oncocytic follicular (OF) cells are found in a variety of non-neoplastic and neoplastic pathologic conditions, including chronic lymphocytic thyroiditis (CLT), long-standing Graves' disease, multinodular goiter, benign and malignant thyroid neoplasms.\[[@ref1][@ref2]\] Given the wide range of thyroid pathologies in which oncocytic cells may be encountered, it is not surprising that definitive classification of these lesions can be challenging.\[[@ref2][@ref3]\]

Interpreting fine needle aspiration (FNA) specimens of oncocytic lesions of thyroid is fraught with difficulty and diagnostic pitfalls.\[[@ref3]--[@ref7]\] Non-neoplastic thyroid lesions characterized by oncocytic metaplasia and/or hyperplasia may result in FNA smears with fairly monotonous cells, leading to a "misdiagnosis" of an oncocytic neoplasm.\[[@ref4][@ref7][@ref8]\] It is not unusual to encounter cytomorphologic features of CLT in the background of FNA specimens containing a predominant population of OF cells.\[[@ref3][@ref9]--[@ref11]\] Cytopathologists have long recognized the diagnostic challenge to differentiate between oncocytic metaplasia in a benign nodule versus oncocytic neoplasm arising in CLT.\[[@ref11]--[@ref13]\]

In this study, we sought to identify potential clinical and pathologic features predictive of malignancy in FNA specimens containing OF cells specifically in regards to the presence or absence of CLT.

MATERIALS AND METHODS {#sec1-2}
=====================

An electronic search was performed using the laboratory information system at the Hospital of the University of Pennsylvania, to identify all cases with the terms "oncocytic" or "oncocytes" in the final cytopathologic diagnosis during the years 1998-2009. Three hundred and forty patients were included in the study. Pathology reports were retrieved and the following data points were collected: Patient\'s age and sex, site of thyroid aspiration, ultrasound size of lesion, FNA diagnosis, histopathologic follow-up, presence or absence of CLT and other histopathologic findings. Additional, electronic medical records in all cases retrieved from pathology files were searched for clinical history of CLT (thyroid antibody titers and ultrasound findings).

At our institution, the following cytologic criteria are employed to diagnosis OF lesions in thyroid FNA specimens. A diagnosis of OFN is rendered when the 75% of the specimens consist of OF cells without or minimal evidence of CLT. These specimens usually show presence of thick colloid and lack watery colloid. In cases, where CLT is present; the neoplastic cell groups usually lack or contain few lymphocytes as compared to those in the background. A diagnosis of hyperplastic/adenomatoid nodule with oncocytic features arising in a background of CLT is made when a majority of oncocytic cell groups are infiltrated by lymphocytes (usually in the form of tangles). These cases also demonstrate a second population of non-OF cells in the background.

RESULTS {#sec1-3}
=======

The clinic-pathologic features and surgical pathology follow-up (SPFU) is summarized in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}.

###### 

Clinicopathologic features and surgical pathology follow-up
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###### 

Correlation of chronic lymphocytic thyroiditis with fine needle aspiration and surgical pathology follow-up diagnoses

![](CJ-10-2-g002)

The case cohort consisted of 340 samples, collected from 260 (76%) women and 80 (24%) men. The average patient age was 53 years (range 13-86 years). By ultrasound, 173 nodules occurred in the right and 153 in the left lobe; 10 in isthmus, 3 in left and 1 in right side of isthmus. The aspirated nodule size was available in 268 cases; ≥3.0 cm in 99 (37%) and \< 3.0 cm in 169 (63%) cases. A diagnosis of follicular neoplasm with oncocytic features (FNOF) was rendered in 303 (89%); FNOF with CLT in 18 (5%); and suggestive/suspicious of FNOF with and without CLT in 2 (1%) and 17 (5%) cases respectively.

SPFU was available in 269 (79%) cases; 73 were diagnosed as non-neoplastic (27%), 140 (52%) as adenoma and 56 (21%) as malignant \[[Figure 1](#F1){ref-type="fig"}\]. The malignant diagnoses included OF carcinoma 23, papillary thyroid carcinoma 24 (follicular variant 19 and classic variant 5) and follicular carcinoma 9 cases. CLT was present in 67 (25%) cases; of these 14 (25%) were diagnosed as malignant and 42 (75%) as benign. The SPFU was available in 18 FNA specimens, which showed cytomorphologic evidence of CLT; a malignant diagnosis was rendered in 5 (28%) and benign diagnosis in 13 (72%) cases. Of 320 FNA specimens without cytomorphologic evidence of CLT SPFU was available in 251 (78%) cases; it was benign in 200 (80%) and malignant in 51 (20%) cases.

![Surgical pathology follow-up of 296 diagnosed as oncocytic follicular neoplasm on fine-needle aspiration](CJ-10-2-g003){#F1}

The rate of malignancy was 22% in female and 16% in male patients (average age 53 years); and 28% in nodules measuring ≥3.0 cm and 17% in nodules measuring less than 3.0 cm.

DISCUSSION {#sec1-4}
==========

OF cells can be encountered in thyroid FNA specimens of both benign and neoplastic lesions of the thyroid.\[[@ref4][@ref6][@ref14]\] As is widely known; thyroid FNA cannot distinguish between benign and malignant OFN, i.e., OF adenoma or OF carcinoma.\[[@ref6][@ref13]\] This distinction can only be accomplished by histopathologic examination of resected specimens to demonstrate invasive characteristics.\[[@ref1]--[@ref3]\] Some investigators have suggested that based on certain cytologic criteria such as, nuclear pleomorphism (enlargement, hyperchromasia, and prominent nucleoli), mitoses, solid and trabecular architecture and smear background one can distinguish between benign and malignant oncocytic lesions.\[[@ref6][@ref8]\] However, many have disputed this claim based on the fact that it is even difficult to make a diagnosis of oncocytic neoplasm in thyroid FNA specimens rather than suggest malignancy.\[[@ref4][@ref7][@ref15]\]

The most widely practiced cytologic criteria to render a diagnosis of Oncocytic follicular neoplasm (OFN) in FNA specimens includes: Cellular specimen showing a monotonous population of OF cells (75% or greater), prominent nucleoli, transgressing vessels and minimal background colloid.\[[@ref15]--[@ref18]\] The reported risk of the malignancy associated with a FNA diagnosis of OFN is 15-36%.\[[@ref4][@ref7][@ref19]\] Several authors have suggested that this risk malignancy can be correlated to the sex and age of the patient and size of the nodule.\[[@ref4][@ref7]\] Interestingly, a study by Roh *et al*. demonstrated a very low risk of malignancy in cases of OFN arising in CLT.\[[@ref20]\] It is well known that the oncocytic cells are commonly encountered in thyroid affected by CLT/Hashimoto\'s thyroiditis.\[[@ref2]\] Thus, it is likely that FNA specimens of these will pose problems in differentiating between a oncocytic hyperplastic nodule (OHN) versus OFN.

In our study cohort of 340 FNA cases diagnosed as OFN over a period of 10 years; SPFU was available in 269 (269/340) cases. Of these 196 (73%) were neoplasms (benign and malignant) including 56 (21%) malignant cases; the malignant diagnoses were OF carcinoma 23, papillary thyroid carcinoma 24 and follicular carcinoma 9 cases. The malignancy was more frequent in nodules measuring ≥3.0 cm as compared to nodules measuring \<3.0 cm; 28% versus 17%. Appreciable CLT was identified affecting the background thyroid in 67/269 (25%) cases. Interestingly, 14/56 (25%) malignant cases were associated with CLT as compared to 42/56 (75%) without CLT on histologic examination. No statistically significant association was noted between risk of malignancy, age and sex of the patient.

Most published studies have focused on correlating the risk of malignancy in cases diagnosed as neoplasm on FNA with clinicopathologic features such as age and sex of the patient; and size of the nodule.\[[@ref4][@ref7][@ref21][@ref22]\] Sippel *et al*. found a dramatic increase in the risk of malignancy from 13% to 55% in nodules measuring larger than 4 cm in size.\[[@ref21]\] Giorgadze *et al*. found this to be the case in nodules measuring ≥2 cm in patients' ≥40 years of age.\[[@ref4]\] This study failed to find any statistically significant difference in risk of malignancy among male and female patients. Raparia *et al*. reported similar risk of malignancy for same sized nodules as in study by Giorgadze *et al*. however, in their study malignancy was more common in patients older than 50 years of age.\[[@ref22]\] Similar findings with fewer differences in size of the nodules and age of the patients have been reported in studies by Strazisar *et al*. and Kim *et al*.\[[@ref23][@ref24]\] The questions arise, are these variable results due to the difference in the histopathologic criteria applied to diagnose OF lesions of the thyroid or due to differences in the patient population seen at these referral centers? We believe the histologic criteria employed in diagnosing these lesions are usually uniform especially those based on presence or absence of vascular invasion, thus these variable observations are most likely due to the different patient population seen at these referral centers.

In a recent study by Roh *et al*. the provocative concept of comparing the risk of malignancy in cases diagnosed as OFN on FNA with presence or absence of CLT was explored.\[[@ref20]\] A diagnosis of CLT was made based on the evaluation of clinico-radiological findings and SPFU. This study comprised a cohort of 401 cases with available SPFU in 287 cases. Of these 21 (7%) cases demonstrated CLT; interestingly, the neoplastic lesions were less common in cases with as compared to those without CLT (43% vs. 69% respectively). The rate of malignancy was 9.5% versus 25% in cases with and without CLT respectively. Based on the current study 24% (48/196) neoplasms occurred with versus 96% (147/196) without CLT. The number of malignant tumors were much lower in surgical specimens with as compared to those without CLT; 25% versus 75% respectively. These results do appear similar to those reported by Roh *et al*.\[[@ref20]\] However, when we calculated the malignancy rates taking into account the number of specimens with and without CLT in FNA specimens only; no statistically significant difference was noted \[[Table 2](#T2){ref-type="table"}\]. Thus, in our case, cohort CLT in FNA specimens only has little or no effect on the malignancy rates as suggested by Roh *et al*.\[[@ref20]\]

The malignant tumors seen in our study were not only OF carcinoma but also included papillary thyroid carcinoma (24 cases) and follicular carcinoma (9 cases). Similar results have been reported by other authors.\[[@ref4][@ref7][@ref20]\] In the study by Pu *et al*., the malignant tumors on the histologic follow-up were: Papillary thyroid carcinoma 58, OF carcinoma 15 and follicular carcinoma 12 cases.\[[@ref7]\] Similar findings have been reported by Giorgadze *et al*.\[[@ref4]\] (OF carcinoma 53, papillary thyroid carcinoma 19, follicular carcinoma 3 and medullary thyroid carcinoma 1 case) and Roh *et al*.\[[@ref20]\] (OF carcinoma 41, papillary thyroid carcinoma 26 and poorly differentiated carcinoma 2 cases). These results from the above-mentioned studies including ours point to the fact that oncocytic cytoplasm can also be seen in PTC and other malignant tumors of the thyroid and mistaken for non-papillary OFN of the thyroid.\[[@ref2][@ref3]\]

Interestingly, in the study by Roh *et al*., only two (10%) malignant tumors were associated with CLT. Based on this low positive predictive value these authors entertained the possibility of diagnosing OF lesions with CLT as atypia of undetermined significance/follicular lesion of undetermined significance (AUS/FLUS), which accurately reflects the 10% risk of malignancy rather than "neoplasm" to avoid surgery.\[[@ref20]\] However, in our study, 14/56 (25%) malignant tumors arose in the background of CLT. This difference is most likely is due to the reflection of the high number of cases with CLT seen in our study (67 cases). We believe, it may be more appropriate to apply strict criteria to render the diagnosis of OFN in FNA specimens with CLT rather than classify most of these cases as AUS/FLUS, since under diagnosing these lesions could delay surgical excision and diagnosis of these aggressive tumors.\[[@ref2][@ref3]\]

In summary, based on this study, the morphologic evidence of CLT on FNA as well SPFU does not appear to significantly affect the rate of malignancy for thyroid nodules diagnosed as OFN. The thyroid nodule size remains one of the most important clinic-pathologic features for the clinical management of FNA specimens diagnosed as OFN.
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